This paper identifies a key cause for the documented diversification discount, namely diversified firms being traded at a discount relative to focused firms. We attribute such empirical findings to different distributions of diversified firms vis-à-vis focused firms over leverage in the data sample. We replicate Lang and Stulz's (1994) and Berger and Ofek's (1995) main results using a sample from 1985 to 2003 inclusive, and find a significant diversification discount using three different value measures (i.e., Tobin's q, Lang and Stulz's industry-adjusted Tobin's q, and Berger and Ofek's excess value measure). However, diversification discount disappears in almost all sample years once the data sample is first balanced across diversified and focused firms for each of leverage deciles. Our conclusion remains largely intact when various firm characteristics are controlled for in a multiple-regression setting, which in turn suggests that simply including leverage as an explanatory variable fails to properly account for the impact of leverage. Furthermore, we examine the impact caused by endogeneity of the diversification decision. We find no evidence for diversification discount when the leverage-balanced sample is used. However, our results indicate that refocusing premium may still be present after the sample is leverage-balanced. 
I. Introduction
Diversification discount is a controversial issue in finance. Early studies such as Lang and Stulz (1994) and Berger and Ofek (1995) find that diversified firms trade at a discount relative to single-segment firms and conclude that diversification destroys value. A number of recent studies have challenged this conclusion. In particular, they argue that the documented diversification discount is not caused by diversification itself. Firms choose to diversify, so diversified firms are systematically different from focused firms. Campa and Kedia (2002) find that diversification discount disappears when the endogeneity of the diversification decision is controlled for. However, there still exists a refocusing premium after controlling for endogeneity. Mansi and Reeb (2002) argue that the documented discount stems from risk-reducing effects of corporate diversification and wealth is transferred from shareholders to bondholders. They find that shareholder losses in diversification are positively correlated to firm leverage and the total firm value based on the market values of both debt and equity is insignificantly related to diversification. Villalonga (2004) argues that diversification discount is only an artifact of the segment data. With a new Census database, she finds a significant diversification premium for a sample of diversified firms that trade at a discount according to Compustat's segment data. Hence, whether diversification destroys value remains an open question.
A common feature underlying these studies is the unbalanced sample size between focused and diversified firms for a given level of leverage. Diversified firms are predicted to have a higher leverage than focused firms because the imperfectly correlated cash flows of different segments can give diversified firms greater debt capacity (see Lewellen, 1971 ). This prediction has been empirically confirmed in many studies such as Berger and Ofek (1995) , Campa and Kedia (2002) , and Mansi and Reeb (2002) . In our sample, diversified firms also report a higher leverage than do focused firms in all 19 sample years. However, the sample sizes of diversified firms and focused firms are very unbalanced across leverage in each year. Specifically, the sample size of diversified firms is far smaller than that of focused firms in the lower leverage group, while the sample size of diversified firms is more comparable to that of focused firms in the higher leverage group. This imbalance in sample size will be immaterial if firm valuation is not related to firm leverage. However, firm valuation is related to firm leverage. Tobin's q is frequently used to proxy for growth opportunities (see for example Lang, Ofek and Stulz, 1996; Harvey, Lins,and Roper, 2004) , and firm leverage is predicted to be negatively related to its growth opportunities (see Myers 1977; Jensen 1986) . As a consequence, firm leverage is expected to vary inversely with Tobin's q. In the context of diversification discount, Mansi and Reeb (2002) , for example, find that the excess value is negatively related to firm leverage. Therefore, it is reasonable to question whether the documented diversification discount is indeed or at least partly due to the unbalanced sample size between focused firms and diversified firms at a given leverage level. In this paper, we show that properly controlling for leverage, diversification discount largely disappears.
We first replicate Lang and Stulz's (1994) and Berger and Ofek's (1995) main results using three different value measures, i.e., Tobin's q, the industry-adjusted Tobin's q as described in Lang and Stulz (1994) , and the excess value measure of Berger and Ofek (1995) . Then, we divide the sample equally into deciles ascending in leverage for each year and test the equality of the means for each of three value measures (i.e. q, the industry-adjusted q, and the excess value) between diversified firms and focused firms. In addition, we balance the sample by randomly pick firms from the larger subgroup (could be either focused or diversified firms) in each year-leverage group so that the sample sizes of focused and diversified firms in each year-leverage group are equal. We then repeat the tests using the balanced sample.
Our analysis confirms that diversification discount is highly significant in each year when the sample is not broken down to leverage deciles, except in 1994 and 1995 when using the industry-adjusted q. With the leverage deciles, the mean Tobin's q (industry-adjusted q, excess value) of diversified firms are significantly different from that of focused firms at the 10% significance level in only 23 (26, 23) out of 190 (160, 160) year-leverage groups, or equivalently 1.2 (1.6, 1.4) out of 10 leverage groups per year which is approximately the rate of occurrence expected under the 10% test when there is no diversification discount. With the balanced sample, we find that diversification discount disappears in almost all sample years at the 10% significance level. In short, diversification discount is found to be leverage-induced; that is, focused firms tend to have lower leverage and higher growth opportunities, which in turn gives rise to the appearance of diversification discount.
We also investigate whether diversification discount can still be attributed to the unbalanced sample size when various firm characteristics including leverage are controlled for. We find a significant diversification discount in the original (unbalanced) sample using all three value measures. However, once the sample is leverage-balanced for each year, diversification discount is no longer significant using Tobin's q and the industry-adjusted Tobin's q, and is reduced by 30% using the excess value measure. Hence, the unbalanced sample size does explain away diversification discount even when various firm characteristics including leverage are controlled for. This result suggests that simply including leverage as an explanatory variable in a multiple regression setting does not properly account for the impact of leverage because firm valuation and leverage follow a nonlinear relationship.
We investigate further the diversification discount in terms of the excess value by factoring in endogeneity of the diversification decision in a way similar to that of Campa and Kedia (2002) . We continue to find a significant diversification discount in both the diversifying firms and refocusing firms using the original (unbalanced) sample. However, there is no evidence of diversification discount for the diversifying firms after the sample is leverage-balanced. Refocusing premium may still be present even with the leveragebalanced sample.
1 Therefore, the documented diversification discount in the original sample can be in large part attributed to the different distributions of focused firms and diversified firms over leverage even after factoring in endogeneity of the diversification decision.
The rest of this paper is organized as follows. Section 2 describes data and how we calculate three value measures, i.e., Tobin's q, Lang and Stulz's industry-adjusted Tobin's q, and Berger and Ofek's excess value measure. Section 3 documents the presence of diversification discount in our sample using three different value measures. We then examine the unbalanced nature of the sample in the leverage dimension and attribute the finding of diversification discount to the use of the unbalanced sample. Section 4 describes how the leverage-balanced sample is constructed. The results based on the balanced sample suggest that there is no diversification discount in almost all sample years. Various firm characteristics including leverage are controlled for in Section 5 and endogeneity of the diversification decision is controlled for in Section 6. The results are consistent with the univariate analysis. The concluding remarks are provided in Section 7.
II. Data
To evaluate the value effects of corporate diversification, we start with Tobin's q, and then the industry-adjusted Tobin's q described in Lang and Stulz (1994) , and finally the excess value measure proposed by Berger and Ofek (1995) . Our sample period is from 1985 to 2003, a total of 19 years. Segment data such as sales and assets of each segment are retrieved from Compustat annual segment files.
A. Lang and Stulz's (1994) Tobin's q
Following Lang and Stulz (1994) , we use Tobin's q to evaluate the value effects of corporate diversification. Tobin's q is defined as the market value of a firm divided by its replacement cost. The market value of a firm is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock, all of which are retrieved from the Compustat annual files. Leverage is defined as the sum of the book value of total debt and preferred stock divided by its market value.
Following Lang and Stulz (1994) , the replacement cost of a firm is calculated as the sum of the estimated replacement cost of plant, equipment, and inventories and the book value of assets other than plant, equipment, and inventories. The procedure to calculate the replacement cost of plant and equipment is proposed by Lindenberg and Ross (1981) and modified by Smirlock, Gilligan, and Marshall (1984) . As our sample period is from 1985 to 2003, we assume that the replacement value of plant and equipment equals its book value in 1977 or in the first year when a firm is included on Compustat. According to Lindenberg and Ross (1981) , this is an effort to avoid any errors introduced by setting a base year. The formula to calculate the replacement value of plant and equipment is as follows: For all other assets, the replacement cost is assumed to be equal to their book value.
As in Lang and Stulz (1994) , firms with less than $100 million of assets on average are excluded. In addition, if q could not be computed due to missing values in some particular year, this firm-year observation is excluded from the sample. Our sample contains 5263 firms, of which 2868 are diversified firms and 3955 are focused firms, and 40976 firm-year observations, of which 17258 are diversified firms and 23718 are focused firms.
B. Lang and Stulz's (1994) industry-adjusted Tobin's q
Lang and Stulz (1994) argue that if diversified firms or their large segments are systematically operated in low-q industries, comparing average Tobin's q of diversified firms and focused firms will certainly lead to the conclusion that diversification destroys value. To see how robust the diversification discount is, they calculate industry-adjusted q and find that the diversification discount is still significant, although decreases, after adjusting for industry effects. We also compute this measure and use it in our analyses.
Following Lang and Stulz (1994) , the industry-adjusted q is calculated as follows. where i at is the book asset of the segment i, ( ) q Ind i is the average of the q of all onesegment firms in the segment i's three-digit SIC code, and n is the number of segments of the diversified firm. The diversification discount is then defined as the difference between the industry-adjusted q and its q. For focused firms, the diversification discount actually measures how well a focused firm operates relative to the industry average level. Hence, it will average out to zero for focused firms. 2 Moreover, we require that the industryadjusted q for a diversified firm can be computed. In other words, if the book asset or the industry average q for any segment of a diversified firm is missing so that the industryadjusted q cannot be computed, this firm-year observation is excluded from the sample. These procedures lead to a sample of 4421 firms, of which 1702 are diversified firms and 3612 are focused firms, and 27908 firm-year observations, of which 7613 are diversified firms and 20295 are focused firms.
C. Berger and Ofek's (1995) excess value measure
Berger and Ofek (1995) develop a way to measure the gain or loss in value from diversification, which becomes very popular in the diversification literature. Basically, they compare the value of a diversified firm with its imputed value should all of its segments operate as stand-alone firms. The imputed value of each segment is calculated by multiplying the median ratio of firm value to some accounting item in the segment's industry by the segment's level of the accounting item. In this paper, we use sales to calculate the imputed firm value, because the sum of segment sales are usually very close to firm's total sales, whereas unallocated assets often result in large deviation of the sum of segment assets from firm's total asset.
The formula to compute the imputed value is as follows. is the median ratio of firm value to sales of all one-segment firms in the segment i's industry, and n is the number of segments of the diversified firm. The excess value is then defined as the natural logarithm of the ratio of a firm's actual value to its imputed value. Positive excess value indicates a value gain from diversification, while negative excess value indicates a value loss from diversification.
For comparison, we compute Berger and Ofek's excess value for firms in the Lang and Stulz sample. As in Berger and Ofek (1995) , firm-year observations are excluded if any segment of a firm is in the financial sector (SIC 6000-6999), if firm sales is less than $20 million or missing, if firm value is missing, if the sum of segment sales is deviated from total sales by more than one percent, and if a firm did not report four-digit SIC codes for all its segments. Industry grouping is based on the narrowest SIC code that contains at least five single-segment firms. Extreme excess values that are greater than 1.386 or less than -1.386 are excluded as well. Moreover, like industry-adjusted q, we also require that the imputed value for a diversified firm can be computed. In other words, if the book sales or the industry median ratio of firm value to sales for any segment of a diversified firm is missing so that the imputed firm value cannot be computed, this firmyear observation is excluded from the sample. These steps lead to a sample of 3789 firms, of which 1488 are diversified firms and 3052 are focused firms, and 23409 firm-year observations, of which 6502 are diversified firms and 16907 are focused firms.
III. Unbalanced sample: diversified and focused firms distribute differently over leverage
In the original unbalanced sample, we document the existence of diversification discount using all three value measures, i.e., q, the industry-adjusted q, and the excess value. In particular, the diversification discount is highly significant in each year except in 1994 and 1995 when using the industry-adjusted q. The summary statistics of the sample is reported in Table 1 . The t-statistics and p-values for testing equality of means for each of the three value measures (i.e., q, the industry-adjusted q, and the excess value) between focused firms and diversified firms in each year are reported in Table 2 . Tables 1 and 2 about here   Table 1 shows that the sample size increases from 1557 firms in 1985 to 2031 firms in 2003. There are more focused firms in 1990s but less in 2000s. On average, diversified firms have three to four segments and have higher leverage and lower firm risk than do focused firms. Tobin's q of focused firms is significantly higher than that of diversified firms at the 1% significance level for all 19 years, confirming Lang and Stulz's (1994) results. After industry effects are adjusted, the sample size of diversified firms is usually 1/3 to 1/2 of that of focused firms in all 16 years. The diversification discount calculated from the industry-adjusted q is significant in 14 out of 16 years at the 1% significance level (except for 2000 at the 5% significance level), consistent with Lang and Stulz's (1994) result that diversification discount cannot be explained by the industry effects. We do not find discount for diversified firms in 1994, though this finding is statistically insignificant and economically small. Table 1 panel C reports the mean excess value using the sales multiple. By construction, the median excess values of single-segment firms are zero, but the mean excess values are not. In fact, a zero mean is not required to assess whether diversification destroys value because we are only interested in the difference between the mean excess value of focused firms and that of diversified firms. For the entire sample from 1985 to 2000, the median (mean) excess value of diversified firms is -0.12 (-0.101), while the median (mean) excess value of focused firms are 0 (0.002), indicating the existence of diversification discount. For the years 1986 to 1991 in our sample, the median (mean) excess value of diversified firms is 10.1% (9.8%) lower than that of focused firms, close to Berger and Ofek's 10.6% (9.8%). Moreover, the breakdown into years shows that diversification destroys value in all 16 years and this value loss from diversification is significant at the 1% level except for 1989 at 2%, 1991 at 5%, and 2000 at 10%.
Firm valuation is correlated with firm leverage. For instance, Tobin's q is a popular measure of firm valuation in corporate finance. It is also frequently used to proxy for growth opportunities (see for example Lang, Ofek and Stulz, 1996; Harvey, Lins,and Roper, 2004) . Firm leverage is predicted to be negatively related to its growth opportunities (see Myers 1977; Jensen 1986) . As a consequence, firm leverage is expected to vary inversely with Tobin's q. Mansi and Reeb (2002) , for example, find that the excess value is negatively related to firm leverage. If diversified firms distribute very differently from focused firms over leverage, the relation between diversification and firm valuation such as q will be contaminated by the relation between leverage and firm valuation, because popular analyses such as regressions focus on the mean value. Lewellen (1971) argue that the imperfectly correlated cash flows of different segments can give diversified firms greater debt capacity and thus diversified firms are more likely to have a higher leverage than do focused firms. In other words, diversified firms are quite likely to have a different distribution from focused firms over leverage. Hence, the value effects of diversification will be influenced by the value effects of firm leverage. Let's still use q as an example. If there are more diversified firms at a higher leverage level than focused firms, the mean q of diversified firms over leverage will be lower than that of focused firm, due to the fact that more weight is put on lower-q leverage subgroups for diversified firms than for focused firms. Obviously, this negative relation between diversification and q results from the unbalanced sample size of diversified firms and focused firms across leverage, and has nothing to do with diversification.
In order to see whether the unbalanced sample size between diversified firms and focused firms over leverage is indeed one source for the documented diversification discount, we divide the sample equally into deciles ascending in leverage for each year and see first if diversified firms distribute differently from focused firms over leverage and second if the mean value measures (i.e., q, the industry-adjusted q, and the excess value) of diversified firms are significantly different from those of focused firms in each year-leverage group at the conventional significance levels. Table 3 about here   Table 3 reports the summary statistics of our sample at the leverage level. Clearly, diversified firms have a different distribution from focused firms over leverage. Specifically, the sample size of focused firms in the lowest leverage group is significantly greater than that of diversified firms, while the sample size of focused firms in the highest leverage group is more comparable to that of diversified firms. For the sample of calculating Tobin's q, the sample size of focused firms in the lowest leverage group ranges from 2.2 times greater in 2000 to 16.8 times greater in 1995 than that of diversified firms, whereas the sample size of focused firms in the highest leverage group ranges from 0.6 times that of diversified firms in 2000 and 2002 to 1.7 times in 1996 and 1997. For the sample of calculating the industry-adjusted Tobin's q, the sample size of focused firms in the lowest leverage group ranges from 5.4 times greater in 1988 to 34.2 times greater in 1994 than that of diversified firms, whereas the sample size of focused firms in the highest leverage group ranges from 1.3 times greater in 1985 to 3.5 times greater in 1988 than that of diversified firms. For the sample of calculating the excess value, the sample size of focused firms in the lowest leverage group ranges from 3.8 times greater in 1999 to 21.7 times greater in 1996 than that of diversified firms, whereas the sample size of focused firms in the highest leverage group ranges from 1.5 times greater in 1985 to 4.5 times greater in 2000 than that of diversified firms.
Moreover, in each year, the lowest leverage group has the highest Tobin's q, the lowest diversification discount (actually the highest diversification premium) calculated from the industry-adjusted q, and the highest excess value. As the leverage goes up, in general, Tobin's q decreases, the diversification discount calculated from the industryadjusted q increases, and the excess value decreases. In addition, firm risk decreases as the leverage goes up and is lower for diversified firms than for focused firms in general. Table 4 about here Table 4 reports the t-statistics and p-values for testing equality of the three mean value measures between focused firms and diversified firms in each year-leverage group. The mean of Tobin's q of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 23 (15 and 4) out of 190 yearleverage groups, equivalently 1.2 out of 10 leverage groups per year which is approximately the rate of occurrence expected under the 10% test when there is no diversification discount. The mean q decreases from focused firms to diversified firms in 100 year-leverage groups and increases in 90 year-leverage groups. The mean of the diversification discount calculated from the industry-adjusted q of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 26 (17 and 3) out of 160 year-leverage groups, equivalently 1.6 out of 10 leverage groups per year. The mean diversification discount increases from focused firms to diversified firms in 88 year-leverage groups and decreases in 72 year-leverage groups. The mean excess value of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 23 (11 and 2) out of 160 year-leverage groups, equivalently 1.4 out of 10 leverage groups per year. The mean excess value decreases from focused firms to diversified firms in 97 year-leverage groups and increases in 63 year-leverage groups.
Although the difference in the mean q, in the mean diversification discount, and in the mean excess value of diversified firms and focused firms is insignificant in most year-leverage groups, the overall (weighted) mean q, mean diversification discount, and mean excess value of the diversified firms are significantly lower, higher, and lower than those of focused firms respectively in all sample years. We argue that the documented diversification discount is in large part due to the unbalanced sample size between focused firms and diversified firms over leverage, specifically, due to the facts that 1) high leverage is associated with low firm valuation in terms of Tobin's q, the industryadjusted Tobin's q, and the excess value; and 2) there are more focused firms in the lower leverage groups than diversified firms. To examine whether our argument is sound, we form a balanced sample by randomly picking firms from the larger subgroup (could be either focused firms or diversified firms) in each year-leverage group so that the sample sizes of focused and diversified firms in each year-leverage group are equal and then repeat the tests using the balanced sample.
IV. No diversification discount in the leverage-balanced sample
We balance the sample by randomly picking firms from the larger subgroup (could be either focused firms or diversified firms) in each year-leverage group so that the sample sizes of focused and diversified firms are equal. Balancing is repeated for each of the three value measures to yield three balanced samples.
The balanced sample corresponding to Tobin's q contains 5047 firms, of which 2770 are diversified firms and 3628 are focused firms, and 30606 firm-year observations, of which half of the sample size (i.e., 15303) are diversified firms. Compared to the original sample, 8415 firm-year observations for focused firms and 1955 firm-year observations for diversified firms are excluded. The balanced sample corresponding to the industry-adjusted Tobin's q contains 3683 firms, of which 1702 are diversified firms and 2649 are focused firms, and 15226 firm-year observations, of which half of the sample size (i.e., 7613) are diversified firms. Compared to the original sample, 12682 firm-year observations for focused firms are excluded, but no observations for diversified firms are excluded. The balanced sample corresponding to the excess value measure contains 3133 firms, of which 1450 are diversified firms and 2235 are focused firms, and 12710 firm-year observations, of which half of the sample size (i.e., 6355) are diversified firms. Compared to the original sample, 10552 firm-year observations for focused firms and 147 firm-year observations for diversified firms are excluded. Table 5 about here   Table 5 reports the summary statistics of three balanced samples at the leverage level. An immediate observation is that diversified firms are now distributed in the same way as are focused firms over leverage. All other observations from the unbalanced original samples remain the same in the balanced samples. In each year, the lowest leverage group has the highest Tobin's q, the lowest diversification discount (actually the highest diversification premium) calculated from the industry-adjusted q, and the highest excess value. As the leverage goes up, in general, Tobin's q decreases, the diversification discount calculated from the industry-adjusted q increases, and the excess value decreases. In addition, firm risk decreases as the leverage goes up and is lower for diversified firms than for focused firms in general.
The t-statistics and p-values for testing equality of the three mean value measures between focused firms and diversified firms in each year-leverage group in the balanced sample are reported in Table 4 . The mean Tobin's q of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 27 (17 and 2) out of 190 year-leverage groups, equivalently 1.4 out of 10 leverage groups per year. The mean q decreases from focused firms to diversified firms in 97 yearleverage groups and increases in 93 year-leverage groups. The mean diversification discount calculated from the industry-adjusted q of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 22 (12 and 3) out of 160 year-leverage groups, equivalently 1.4 out of 10 leverage groups per year. The mean diversification discount increases from focused firms to diversified firms in 85 year-leverage groups and decreases in 75 year-leverage groups. The mean excess value of diversified firms are significantly different from that of focused firms at the 10% (5% and 1%) significance level in only 17 (7 and 1) out of 160 year-leverage groups, equivalently 1.1 out of 10 leverage groups per year. The mean excess value decreases from focused firms to diversified firms in 101 year-leverage groups and increases in 59 year-leverage groups. These results are in agreement with those from the original samples. Hence, the balanced sample maintains the statistical properties of the original sample at the leverage level for all three value measures.
In the balanced sample, diversified firms are distributed in the same way as are focused firms over leverage. Hence, the effects of leverage on firm valuation are isolated from the effects of diversification on firm valuation. This is because the same weight is put on a given leverage group for both diversified firms and focused firms in calculating the overall mean. If the unbalanced sample size is really one source of diversification discount, then we expect to see a lower or even no diversification discount in each year after balancing the sample sizes of diversified firms and focused firms across leverage. To this end, we pool the ten leverage subgroups together and test if the mean value measures of diversified firms are significantly different from those of focused firms in the balanced sample for each year. Table 6 about here Table 6 reports the summary statistics of the balanced sample in each year. Several interesting findings directly emerge from Table 6 . First, in the balanced sample, the leverage of diversified firms is at the same level as that of focused firms. The mean leverage of diversified firms is insignificantly different from that of focused firms at the 10% significance level for all the sample years in all three balanced samples. Second, diversified firms still bear significantly lower firm risk than do focused firms for all the sample years in all three balanced samples except for 1999 and 2000 in the balanced sample of the excess value where diversified firms are slightly but insignificantly riskier than are focused firms.
The t-statistics and p-values for testing equality of the three mean value measures (i.e., q, the industry-adjusted q, and the excess value) between focused firms and diversified firms in each year in the balanced samples are reported in Table 2 . Panel A shows that Tobin's q of focused firms is no longer significantly different from that of diversified firms at the 10% significance level for all 19 years, supporting our conjecture. The mean q decreases from focused firms to diversified firms in 10 years and increases in 9 years.
Panel B reports the levels of diversification discount calculated from the industryadjusted q, and the t-test results. Note that the diversification discount of focused firms no longer averages out to zero in the balanced sample. This is because many focused firms in the lower leverage groups are excluded in the balanced sample. Thus, more weight is put on lower-q leverage subgroups in the balanced sample than in the original sample when calculating the overall mean q. Hence, the t-test becomes to test whether diversified firms perform worse than do focused firms in the balanced sample.
The t-test shows that the mean diversification discount of diversified firms is significantly different from that of focused firms in 3 out of 16 years, namely, 1985, 1990 , and 1995 at the 10% significance level. In the remaining 13 years, compared to the average industry performance in terms of industry mean q, diversified firms do not perform worse than do focused firms. On average, both diversified firms and focused firms perform worse than the industry average level. However, if we disregard statistical significance, diversified firms perform better than do focused firms in 9 years but worse in the other 7 years. Hence, compared to the original sample, diversification discount can indeed be explained by the unbalanced sample size between focused firms and diversified firms at the leverage level even after the industry effects are controlled for.
The levels of the excess value and the test statistics in each year are reported in Panel C. Overall, the mean excess value of diversified firms is still significantly different from that of focused firms in the balanced sample. However, the magnitude of the difference in the mean excess value, i.e. the diversification discount, drops from 10.3% to only 2.8%, showing that around 73% of the diversification discount in the original sample can be explained by the unbalanced sample size between focused firms and diversified firms at the leverage level.
The t-test by year shows that the mean excess value of diversified firms is significantly different from that of focused firms in 3 out of 16 years, namely, 1985, 1986, and 1999 at the 10% significance level. In the remaining 13 years, compared to the median industry performance, diversified firms do not perform significantly worse than do focused firms. On average, both diversified firms and focused firms perform worse than the industry median level. Furthermore, disregarding statistical significance, diversified firms perform better than do focused firms in four years i.e. 1991, 1994, 1996 and 1997 . Therefore, compared to the original sample, the documented diversification discount can be partly explained by the unbalanced sample size between focused firms and diversified firms at the leverage level.
V. Regression analysis: controlling for important firm characteristics
In this paper, we argue that an important source of the documented diversification discount is the different distributions of focused firms and diversified firms over firm leverage in the data sample. As shown in Section IV, the diversification discount in terms of Tobin's q, the industry-adjusted Tobin's q, and the excess value disappears in almost all sample years once the sample sizes of focused firms and diversified firms are matched at the leverage level. A couple of other studies such as Mansi and Reeb (2002 ), Campa and Kedia (2002 ), and Guo (2004 have also controlled for leverage when investigating the causes of diversification discount. They regress the value measure on a dummy variable that takes the value of one if a firm is diversified and on various control variables including leverage. However, the findings of these studies are mixed. Mansi and Reeb (2002) find that excess value is negatively related to leverage and diversification discount can be fully explained away by simply including leverage in the multiple regression. However, Campa and Kedia (2002) find that excess value is positively related to leverage and diversification discount still exists even when leverage is controlled for. Guo (2004) finds that excess value is negatively related to leverage and diversification discount still exists even when leverage is controlled for. Guo attributes Mansi and Reeb's finding of no diversification discount after controlling for leverage to the fact that they report a diversification discount of 4.5%, which is much lower than 14.4% in Berger and Ofek (1995) .
In this section, we investigate whether diversification discount can be fully explained away by simply including leverage in the linear regression. In other words, we investigate whether the standard practice of including leverage as an explanatory variable is a proper way to control for leverage. As before, we start with Tobin's q, and then the industry-adjusted q, and finally the excess value measure using the sales multiple.
Following Lang and Stulz (1994), we regress Tobin's q on a dummy variable that equals one if a firm is diversified and on the three firm characteristics -size, R&D, and ability to access financial markets. These three firm characteristics are proxied by the natural logarithm of the firm's total assets, its ratio of R&D to total assets, and a dummy variable that takes the value of one if it pays dividends. Next, we include leverage in the regression and see how the inclusion of leverage affects diversification discount, i.e., the coefficient on the diversification dummy variable. We also perform the same analysis using the diversification discount measured by the difference between the industryadjusted q and its own q.
For the excess value measure, we first follow Berger and Ofek (1995) to regress the excess value on the diversification dummy variable and the three firm characteristics -size, profitability, and investment. These three firm characteristics are proxied by the natural logarithm of the firm's natural total assets, its ratio of EBIT to sales, and its ratio of capital expenditures to sales. Next, we follow Campa and Kedia (2002) to include firm leverage and the lagged values of the three firm characteristics in the regression. The squared logarithmic total asset value is also included to control for the possible nonlinear effect of firm size on firm value.
The estimates and the t-statistics are presented in Table 7 . For the case of Tobin's q, without leverage (i.e., Lang and Stulz's model), diversified firms trade at an average discount of 0.34. When leverage is included in the regression, the diversification discount drops considerably from 0.34 to 0.09, but it is still statistically significant at the 1% significance level. For the case of the diversification discount calculated from the industry-adjusted q, without leverage (i.e., Lang and Stulz's model), diversified firms have an additional discount of 0.28. When leverage is included in the regression, this additional discount of diversified firms drops considerably from 0.28 to 0.11, but it is still statistically significant at the 1% significance level. For the case of the excess value, without leverage (i.e., Berger and Ofek's model), diversified firms trade at an average discount of 0.127, comparable to Berger and Ofek's 0.144. When leverage is included in the regression (i.e., Campa and Kedia's model), the diversification discount drops from 0.127 to 0.08, comparable to Campa and Kedia's 0.11. The diversification discount is still statistically significant at the 1% significance level. All these results confirm Campa and Kedia's (2002) and Guo's (2004) findings that leverage cannot explain away diversification discount. In addition, firm leverage is negatively related to Tobin's q and the excess value, and positively related to the diversification discount calculated from the industry-adjusted q. Note that a larger diversification discount means a lower excess value. Hence, these results are consistent with Mansi and Reeb's (2002) and Guo's (2004) results.
Next, we perform the regression that includes firm leverage in the balanced sample. The estimates and the t-statistics are also presented in Table 7 . We find that the diversification discount disappears when Tobin's q and the industry-adjusted Tobin's q are used as the value measure. In the case of the excess value, the diversification discount drops from 0.08 to 0.06, showing that around 30% of the diversification discount in the original sample can be explained away by the unbalanced sample size between focused firms and diversified firms at the leverage level. These results are consistent with the previous univariate analysis. Hence, diversification discount can at least partly be explained by the different distributions of focused firms and diversified firms over leverage even when various firm characteristics including leverage are controlled for. In addition, leverage is still negatively related to Tobin's q and the excess value, and positively related to the diversification discount calculated from the industry-adjusted q.
In the previous univariate analysis, we argue that even if diversification does not destroy value, the very fact that there are more diversified firms at the higher leverage level, which is associated with lower firm valuation, than focused firms will lead to diversified firms having a lower mean value than focused firms, giving rise to the appearance of diversification discount. Therefore, if diversified firms distribute very differently from focused firms over leverage, the relation between diversification and firm valuation will be confounded by the relation between leverage and firm valuation. In the multiple regression framework, the coefficient on the diversification dummy variable will be biased to reflect the negative relation between leverage and firm valuation.
In the balanced sample, diversified firms are distributed in the same way as are focused firms over leverage. As a result, the effects of leverage on firm valuation are separated from the effects of diversification on firm valuation. Hence, we should observe a lower or even no diversification discount in the balanced sample. Obviously, this argument is supported both in our univariate and multivariate analyses.
Our findings also suggest that simply including leverage as an explanatory variable in the multiple regression cannot properly reflect the effect of leverage unless the sample is first balanced. This is due to the fact that there is a clear nonlinear relation between leverage and firm valuation. To understand the nature of this nonlinearity, we replace the leverage variable with nine leverage dummy variables and perform the regression using the unbalanced sample. The nine leverage dummy variables are defined as follows: dlev1 takes the value of one if a firm falls in the lowest leverage decile of that year, dlev2 takes the value of one if a firm falls in the second lowest leverage decile of that year, and so on. The estimates and the t-statistics are presented in Table 7 . The coefficients on the nine leverage dummy variables indicate clearly that 1) leverage is negatively related to q (or the excess value) and positively related to the diversification discount calculated from the industry-adjusted q; and 2) their relationship is nonlinear.
Obviously, including a leverage variable in the multiple regression cannot control for the nonlinear effect as revealed in our findings. An improper control will result in biased coefficients in the multiple regression analysis. With the balanced sample, however, the value effects of leverage are isolated from the value effects of diversification. The misspecification bias becomes far less material. As a result, we observe a lower or even no diversification discount using the balanced sample.
VI. Controlling for Endogeneity of the Diversification Decision
In the preceding section diversification discount is shown to disappear in the leveragebalanced sample when firm valuation is measured by Tobin's q and the industry-adjusted Tobin's q. Although diversification discount continues to exist when firm valuation is measured by the excess value, it is much lower in magnitude. Campa and Kedia (2002) find that the diversification discount measured in terms of the excess value drops and sometimes turns into a premium after controlling for endogeneity of the diversification decision. It is thus natural to investigate how our conclusion on diversification discount in terms of the excess value is influenced by endogeneity. To put it differently, we would like to see whether balancing sample will continue to be important once endogeneity of the diversification decision is accounted for.
Following Campa and Kedia (2002), we use three different techniques to control for endogeneity. The first technique is to use a two-way fixed-effect approach. Fixed firm effects control for unobservable firm characteristics and fixed year effects control for time effects. The fixed-effect model helps alleviate the endogeneity problem caused by the omitted variable(s).
The second technique is to use Heckman's (1979) two-step procedure. Variables used in the probit model that affect firms' decisions to diversify include industry-specific, time-specific, and firm-specific variables. Industry-specific variables are the fraction of all firms in the industry that are conglomerates, and the fraction of industry sales accounted for by conglomerates. Time-specific variables are the number of merger/acquisition announcements in a given year, the annual value of announced merger/acquisition in billions of U.S. dollars, the real growth rate of gross domestic product and its lagged value, and the number of months in the calendar year that the economy was in a recession and its lagged value. Firm-specific variables include the natural logarithm of the firm's total assets, its ratio of EBIT to sales, its ratio of capital expenditures to sales, and their one-lag and two-lag values; a major exchange dummy that takes the value of 1 when the firm is listed on NYSE, Nasdaq, or AMEX, and 0 otherwise; a S&P dummy that takes the value of 1 if the firm belongs to the S&P industrial index or the S&P transportation index, and 0 otherwise; a foreign firm dummy that takes the value of 1 when the firm is incorporated abroad and 0 otherwise; a dummy that takes the value of 1 if last year's number of segments was 1 and 0 otherwise; a dummy that takes the value of 1 if last year's number of segments was 2 and 0 otherwise 3 ; and the firm's historical average values of the natural logarithm of the total assets, the ratio of EBIT to sales, and the ratio of capital expenditures to sales.
The third technique is an instrumental variable method. The instrument for the diversification status is the estimated probability of diversification from the probit model. In the first stage, diversification decision (i.e. the diversification dummy) is regressed on the estimated probability of diversification from the probit model and all the exogenous variables in the excess value equation. In the second stage, the fitted value from the first stage is used as an instrument for the diversification dummy in the excess value equation.
As in Campa and Kedia (2002), we separately examine diversifying and refocusing firms. The sample of diversifying firms includes all focused firms and all diversifying firms, the latter consisting of firms that diversify once from single to multiple segments, firms that diversify once from multiple to multiple segments, and firms that diversify multiple times. The sample of refocusing firms includes all focused firms and all refocusing firms, the latter consisting of firms that refocus once from multiple to single segments, firms that refocus once from multiple to multiple segments, and firms that refocus multiple times. Firms are classified using all available Compustat segment data. The distribution of firms by diversification profiles is reported in Table 8 . Table 8 about here Table 8 shows that out of 3789 firms (23409 firm-year observations) in our sample, 1552 firms were always in single segments and accounted for 8105 firm-year observations. The remaining 2237 firms reported operating in multiple segments at some point and accounted for 15304 firm-year observations. These ever diversified firms are classified into four groups, i.e. diversifying only, refocusing only, doing both, and keeping the same number of segments. The largest group is firms that experience both increasing and decreasing number of segments, consisting of 1161 firms and 8797 firmyear observations. 803 firms (4964 firm-year observations) report only diversifying and 211 firms (1338 firm-year observations) report only refocusing. 62 firms (205 firm-year observations) did not change the number of segments.
A. Diversifying Firms
We first estimate the diversification discount using the Berger and Ofek model (Model 1), and then using the Campa and Kedia model (Model 2). Next, we control for endogeneity of the diversification decision and run a two-way fixed-effects model, an instrumental variable model, and Heckman's two-step model. The results of the estimation are presented in panel A of Table 9 . Table 9 about here Table 9 shows that diversifying firms have an average discount of 0.127 in the absence of leverage. When leverage is included in the regression (the Campa and Kedia model), the diversification discount drops from 0.127 to 0.094. Both results are close to the discounts reported earlier in Table 7 for the entire sample. Next, we include two-way fixed effects, i.e., firm effects and year effects in the model, and find that diversifying firms are traded at an average discount of 0.125. With the instrumental variable model, the diversification discount becomes 0.065. With Heckman's two-step procedure, the diversification discount is 0.068. Leverage is negatively and significantly related to the excess value for all models.
To check for the effect of leverage-balancing on diversification discount, we perform Campa and Kedia's regression, the two-way fixed effects model, the instrumental variable model, and Heckman's two-step model using the balanced sample. The results of the estimation are reported in panel A of Table 9 as well. Table 9 shows that diversification discount decreases for all four models and becomes insignificant for all three endogeneity-controlled models when the leveragebalanced sample is used. Leverage is still negatively and significantly related to the excess value in all models. In terms of the Campa and Kedia model, the diversification discount drops from 0.09 to 0.04 due to leverage-balancing, and becomes less significant with a p-value of 0.063. Using the two-way fixed-effects model, the diversification discount drops from 0.125 to 0.015, and is insignificant. By the instrumental variable method, the diversification discount drops from 0.065 to 0.043, and is insignificant. Using Heckman's two-step model, the diversification discount drops from 0.068 to 0.044, and also becomes insignificant. These results suggest that the majority of diversification discount in the original sample can be attributed to the unbalanced sample size between focused firms and diversified firms at the leverage level even when endogeneity of the diversification decision is controlled for. .
B. Refocusing Firms
We perform the same analysis on the refocusing firms as previously on the diversifying firms. First, we estimate the diversification discount using the Berger and Ofek model (Model 1), and then using the Campa and Kedia model (Model 2). Next, we control for endogeneity of the diversification decision and run a two-way fixed-effects model, an instrumental variable model, and finally Heckman's two-step model. The results of the estimation are presented in panel B of Table 9 . Table 9 shows that the estimated diversification discount is 0.185 in the absence of leverage for refocusing firms. When leverage is included in the regression (the Campa and Kedia model), the diversification discount drops from 0.185 to 0.138. Both results are higher than the discounts reported in Table 7 for the entire sample. Next, we include two-way fixed effects, i.e., firm effects and year effects in the model and find that the diversification discount increases to 0.25. With the instrumental variable model, the diversification discount is 0.146. With Heckman's two-step procedure, the diversification discount is 0.143. Leverage is negatively and significantly related to the excess value for all models.
To see whether the unbalanced sample size between diversified firms and focused firms over leverage is an important source of diversification discount after controlling for endogeneity, we perform Campa and Kedia's regression, the two-way fixed-effects model, the instrumental variable model, and Heckman's two-step model using the balanced sample. The results of the estimation are reported in panel B of Table 9 as well. Table 9 shows that the diversification discount (or the refocusing premium) always decreases for all four models, moving from the original sample to the leveragebalanced sample. In fact, it even turns into a diversification premium (or a refocusing discount) when the two-way fixed-effects model is used. For the Campa and Kedia model, the diversification discount drops from 0.14 to 0.12. With the two-way fixed-effects model, the diversification discount drops from 0.25 to -0.07 (actually a premium of 0.07, though insignificant). Using the instrumental variable model, the diversification discount drops from 0.146 to 0.127. Using Heckman's two-step model, the diversification discount drops from 0.1433 to 0.1419. Moreover, the estimated discount becomes less significant for all four models using the balanced sample as opposed to the original unbalanced sample. Leverage is still negatively and significantly related to the excess value for all models. Although these results may suggest the continual presence of refocusing premium, the general direction is consistent with the findings based on diversifying firms, which suggest that the documented diversification discount in the original sample can be partly attributed to the different distributions of focused firms and diversified firms over leverage.
VII. Conclusion
The literature offers mixed results on the value effects of diversification. Early studies such as Lang and Stulz (1994) and Berger and Ofek (1995) find that diversification destroys value. However, a number of recent studies argue that the documented diversification discount may not be caused by diversification itself. Other factors such as the failure to control for endogeneity of the diversification decision and the bias in the firm value measure may lead to diversification discount. This paper contributes to the literature by identifying one plausible source of diversification discount, i.e., the different distributions of focused firms and diversified firms over leverage. Firm valuation in terms of Tobin's q, the industry-adjusted Tobin's q, and the excess value varies inversely with firm leverage. If the distribution of diversified firms over leverage is very different from that of focused firms, the relation between diversification and firm valuation will be confounded by the relation between leverage and firm valuation. To separate the value effects of leverage from the value effects of diversification, we use a sample-balancing device to ensure that the distribution of focused firms over leverage is the same as the distribution of diversified firms. Thus, the same weight is placed on diversified firms and focused firms in each leverage category.
With the original unbalanced sample, we find a significant diversification discount using all three value measures, i.e., q, the industry-adjusted q, and the excess value in each year (except in 1994 and 1995 when using the industry-adjusted q). However, once the sample sizes of focused firms and diversified firms are matched at the leverage level, diversification discount disappears in almost all sample years. The same conclusion prevails with a multiple regression analysis reflecting firm characteristics including leverage. When the excess value is used as the value measure, the magnitude of diversification discount is reduced by around 30%. Our results also suggest that simply including leverage as an explanatory variable in the multiple regression fails to reflect the impact of leverage. We investigate diversification discount in terms of the excess value further and find that the balanced sample size still makes a material difference when endogeneity of the diversification decision is accounted for. There is no evidence of diversification discount for diversifying firms, but refocusing premium seems to exist for refocusing firms albeit supporting evidence is much weakened by leverage-balancing. We conclude that the different distributions of focused firms and diversified firms over leverage are one important source for the documented diversification discount. Tobin's q is defined as the market value of a firm divided by its replacement cost. The market value of a firm is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock. The replacement cost of a firm is calculated as the sum of the estimated replacement cost of plant, equipment, and inventories and the book value of assets other than plant, equipment, and inventories. Leverage is defined as the sum of the book value of total debt and preferred stock divided by its market value. sigVimpBS is the Black-Scholes implied asset volatility. As in Lang and Stulz (1994), firms with less than $100 million of assets on average or firms for which q could not be computed are excluded. The sample contains 40976 firm-year observations, of which 17258 are diversified firms and 23718 are focused firms. Panel B reports the mean values of major variables for the sample of the industry-adjusted Tobin's q. Following Lang and Stulz (1994), the diversification discount is defined as the difference between the industry-adjusted q and its Tobin's q. The industry-adjusted q is the asset-weighted average of the industry average q of its segments. The industry is defined according to the segment's three-digit SIC code. Firms for which the industryadjusted q could not be computed are excluded. The sample includes 27908 firm-year observations, of which 7613 are diversified firms and 20295 are focused firms. Panel C reports the mean values of major variables for the sample of the excess value using the sales multiple. Following Berger and Ofek (1995), the excess value is defined as the natural logarithm of the ratio of a firm's actual value to its imputed value. Firm value is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock. The imputed firm value is the sum of the imputed value of its segments, which is calculated by multiplying the median ratio of firm value to sales in the segment's industry by the segment's sales. Each industry grouping is based on the narrowest SIC code that contains at least five single-segment firms. Firm-year observations are excluded if any segment of a firm is in the financial sector (SIC 6000-6999), if firm sales is less than $20 million or missing, if firm value is missing, if the sum of segment sales is deviated from total sales by more than one percent, if a firm did not report four-digit SIC codes for all its segments, and if the imputed firm value could not be computed. Extreme excess values that are greater than 1.386 or less than -1.386 are excluded as well. These steps lead to a sample of 23409 firm-year observations, of which 6502 are diversified firms and 16907 are focused firms. Table 4 
. T-tests for the Mean Value Measures in the Unbalanced and Balanced Samples at the Leverage Level
This table reports the t-statistics and p-values for testing the equality of three mean value measures (i.e. q, the industry-adjusted q, and the excess value) between focused firms and diversified firms in each year-leverage group for years 1985, 1993, and 2000 in the unbalanced and leverage-balanced samples. The sample is separated equally into deciles ascending in leverage for each year. The balanced sample is formed by randomly picking firms from the larger subgroup (could be either focused firms or diversified firms) in each year-leverage group so that the sample sizes of focused firms and diversified firms in each year-leverage group are equal. 1985, 1993, and 2000 . The balanced sample is formed by randomly picking firms from the larger subgroup (could be either focused firms or diversified firms) in each yearleverage group so that the sample sizes of focused firms and diversified firms in each year-leverage group are equal. The mean values of Tobin's q, the diversification discount calculated from the industry-adjusted q, the excess value using the sales multiple, the number of segments, firm leverage, and firm risk are reported for both focused firms and diversified firms. The balanced sample is formed by randomly picking firms from the larger subgroup (could be either focused firms or diversified firms) in each year-leverage group so that the sample sizes of focused firms and diversified firms in each yearleverage group are equal. The mean values of Tobin's q, the diversification discount calculated from the industry-adjusted q, the excess value using the sales multiple, the number of segments, firm leverage, and firm risk are reported for both focused firms and diversified firms. Following Lang and Stulz (1994) , Tobin's q is defined as the market value of a firm divided by its replacement cost. The market value of a firm is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock. The replacement cost of a firm is calculated as the sum of the estimated replacement cost of plant, equipment, and inventories and the book value of assets other than plant, equipment, and inventories. The diversification discount is defined as the difference between the industry-adjusted q and its Tobin's q. The industryadjusted q is the asset-weighted average of the industry average q of its segments. The industry is defined according to the segment's three-digit SIC code. Following Berger and Ofek (1995) , the excess value is defined as the natural logarithm of the ratio of a firm's actual value to its imputed value. Firm value is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock. The imputed firm value is the sum of the imputed value of its segments, which is calculated by multiplying the median ratio of firm value to sales in the segment's industry by the segment's sales. Each industry grouping is based on the narrowest SIC code that contains at least five single-segment firms. The variable multiseg is a dummy variable that equals one if a firm is diversified. The variable logasset is the natural log of a firm's total assets. The variable ddiv is a dummy variable that takes value one if the firm pays dividends. The variable rdasset is the ratio of R&D to total assets. The variable ebitsales is the ratio of EBIT to sales. The variable capxsales is the ratio of capital expenditures to sales. The variables logasset1, capxsales1, and ebitsales1 are one-lag values. The variables logasset2, capxsales2, and ebitsales2 are two-lag values. The variable ass2 is the squared log of total assets. The variable lev is defined as the sum of the book value of total debt and preferred stock divided by its market value. The nine leverage dummy variables are defined as follows: dlev1 takes value one if a firm falls in the lowest leverage decile of that year, dlev2 takes value one if a firm falls in the second lowest leverage decile of that year, and so on. This table reports the results of estimation when endogeneity of the diversification decision is controlled for. As in Campa and Kedia (2002), we separately examine diversifying and refocusing firms. The sample of diversifying firms includes all focused firms and all diversifying firms, the latter consisting of firms that diversify once from single to multiple segments, firms that diversify once from multiple to multiple segments, and firms that diversify multiple times. The sample of refocusing firms includes all focused firms and all refocusing firms, the latter consisting of firms that refocus once from multiple to single segments, firms that refocus once from multiple to multiple segments, and firms that refocus multiple times. The dependant variable is the excess value, which is defined as the natural logarithm of the ratio of a firm's actual value to its imputed value. Firm value is calculated as the sum of the market value of common stock and the book value of total debt and preferred stock. The imputed firm value is the sum of the imputed value of its segments, which is calculated by multiplying the median ratio of firm value to sales in the segment's industry by the segment's sales. Each industry grouping is based on the narrowest SIC code that contains at least five single-segment firms. The variable multiseg is a dummy variable that equals one if a firm is diversified. The variable logasset is the natural log of a firm's total assets. The variable ebitsales is the ratio of EBIT to sales. The variable capxsales is the ratio of capital expenditures to sales. The variables logasset1, capxsales1, and ebitsales1 are one-lag values. The variables logasset2, capxsales2, and ebitsales2 are two-lag values. The variable ass2 is the squared log of total assets. The variable snp is a dummy variable that takes the value 1 if the firm belongs to the S&P industrial index or the S&P transportation index. The variable lev is defined as the sum of the book value of total debt and preferred stock divided by its market value. The fixed-effect model has two-way fixed effects i.e. firm effects and year effects. Year dummies are included in the instrumental variable model as well as the Heckman's two-step procedure and are not reported. 
